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(71) We, SOLCO BASEL AG, a Swiss 
Company of 18 Gellertstrasse, Basel, Switzer- 
land, do hereby declare the invention for 
which we pray that a patent may be granted 
5 to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

Background and Brief Summary of the Inven- 
tion 

10 The invention relates to a process for the 
manufacture of a multi-zone tablet, and to a 
tablet manufactured by this process. 

The zones can be irregularly formed, but 
can also be regularly formed, for example as 

15 layers. In this way a multi-layered tablet is 
formed. 

Multilayered tablets serve, among other 
things, to keep different active ingredients 
separate from each other in one and the same 

20 preparation by accommodating them in dif- 
ferent layers and then administer them 
together in a predetermined ratio of doses. 
In many cases, one or more of the active 
ingredients is required to have a retarded 

25 action. The problem of the present invention 
is to provide a process and a tablet of the 
kind defined above such that with the least 
possible production costs a tablet is obtained 
whose active ingredients having a retarded 

30 action can be administered orally together 
with active ingredients having an instant 
action m human medicine. 

The process of the invention Is charac- 
terized in that a non-plastic tablet mass and 

35 a plastic chewing gum mass, whereby one of 
the said masses contains at least one pharma- 
ceutically active ingredient, are introduced 
into tablet mould and with a fitting force plug 
are compressed to form a joint tablet, having 

40 at least one hard zone comprising the tablet 
mass and at least one plastic zone comprising 
tho chewing gum mass. 

The chewing gum mass contains a water- 
stable portion which, although it can be 

45 kneaded in the mouth it cannot be dissolved. 
The pharmaceutical active ingredients to be 
administered with an immediate action are 
mixed with the tablet mass and are very 



rapidly liberated in the mouth if the hard 
layer comprising this tablet mass is bitten 
and/or sucked, whereby it is dissolved. The 
pharmaceutical active ingredients to be 
administered with a retarded action are mixed 
with the plastic chewing gum and are 
released only slowly during the actual chew- 
ing. In this way a very uniform supply of 
the active ingredients over a long period can 
be obtained. Active ingredients which are 
difficult or impossible to incorporate homo- 
geneously in a tablet mass due to their oily 
or otherwise difficult consistency can also be 
mixed with the plastic mass and moreover can 
be very uniformly distributed in it Active 
ingredients which are too volatile to be satis- 
factorily incorporated in tablet masses can 
also be incorporated in the plastic mass since 
it considerably reduces their volatility. 

In addition to the pharmaceutical active 
ingredients flavouring agents or similar sub- 
stances can be admixed. 

It is for this reason that so-called chewing 
gum and the like;, which consist of a core of 
plastic mass covered with a coating has pre- 
viously been produced by the process used 
for producing coating pills. However, the 
process according to the invention is con- 
siderably simpler than the production process 
for coating puis, because it can be pexormed 
on conventional pelletizing machines for 
multilayered tablets, whereby it is merely 
necessary for the feed and press tools for die 
tablet mass of one or more tablets layers to 
be replaced by corresponding tools for pro- 
cessing portions of plastic chewing gum mass. 

The tablet mass is generally present in 
powder or granulate form and the conven- 
tional pelletizing machines are designed for 
the processing thereof. It is therefore recom- 
mended to proceed correspondingly when pro- 
ducing the plastic layer and this is preferably 
carried out by hardening the chewing gum 
mass by cooling so that it becomes granulat- 
able and is then granulated, whereby as a 
granulate it is pressed to form the plastic por- 
tion of the tablet. 

In certain circumstances the granulated, 
gready cooled chewing gum mass is not 
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peHetizable and it is then re com m e nded to 
make the said mass peHetizable by heating, 
whereby when heated it is kept flowable by 
mixing with non-toxic lubricant powder. It 
5 is then introduced into the tablet mould as 
a peHetizable, flowable, granulated chewing 
gum mass and pressed. 

The plastic and non-plastic mass can be 
joined together in various ways. A preferred 

10 process which is particularly simple to per- 
form, comprises mixing the chewing gum 
granulate with flowable, non plastic tablet 
mass, followed by pelletizing. Tne individual 
granulate particles then form the zones or 

15 several granulate particles of the same mass* 
which are contiguous with one another, form 
a common zone. 

Another possibility of combining the dif- 
ferent masses comprises the pelletization of 

20 the individually coated tablet mass and chew- 
ing gum mass. 

A further possibility of joining the two 
masses comprises punching the chewing gum 
mass as a disc from a preformed strip and 

25 pressing with the tablet mass to a tablet 
A preformed form strip of plastic 
be easily obtained by rolling. No difficulties 
are encountered in punching out the disc 
from such a strip. 

30 The special adhesiveness of the plastic mass 
and its ability to seal oh 7 one substance from 
another are in many cases advantageous, par-' 
ticularly if two layers of tablets are required 
to be sealed off from each other or if it is 

35 required to increase the resistance of the 
tablet to breakage. In such a case, the ele- 
ment of plastic mass is inserted as a miriHIp 
layer. It then seals the two adjacent layers of 
tablet mass from each other and functions as 

40 elastic supporting layer to increase the resis- 
tance of the whole tablet to breakage. 

Such a sealing layer also enables two 
chemically incompatible pharmaceutical com- 
positions to be accommodated in one and the 

45 same tablet. In that case, one layer of the 
tablet mass is mixed with the first pharma- 
ceutical composition and die second layer 
with the second composition so that these 
chemically incompatible substances are separ- 

50 ated from each other by the middle layer. 
One and the same multflayered tablet may 
also contain a plurality of interlayered or over- 
layerer plastic elements. 
Two chemically incompatible phanna- 
55 ceutical active ingredients can also be sealed 
relative to one another by mixing one of the 
active ingredients into the plastic chewing 
gum mass and the other into the non-plastic 
tablet mass. 

60 A further possibility of joining the two 
masses is brought about by placing the chew- 
ing gum mass as a preformed element in a 
recess of a hard zone pressed from the tablet 
mass, the recess covering the underside and 

65 at least part of the periphery of the said pre- 



formed element, 
then takes place. 



Joint pressing to a tablet 



Brief Description of the Drawings 

Other and further objects of the present 
invention will be apparent from the following 70 
description and claims, and are illustrated in 
the accompanying drawings which by way 
of illustration show preferred embodiments 
of the present invention and the principles 
thereof, and what are now considered to be 75 
the best modes contemplated for applying 
these principles. Other embodiments of the 
invention embodying the same or equivalent 
principles may be used and structural changes 
may be made if desired by those skilled in the go 
art without departing from the invention and 
the scope of the appended claims, 
In the drawings: 

Figure 1 is a side view of a multflayered 
tablet, 

Figure 2 is a side view of a multflayered 
tablet having a biconvex external contour. 

Figure 3 shows by way of example another 
embodiment of a multflayered tablet having a 
biconvex external contour. " 90 

Figure 4 is a side view of a four-layered 
tablet 

Figure 5A is a longitudinal section through 
a three-layered tablet having a completely 
embedded preformed element of plastic mass. 95 

Figure 5B is a cross section corresponding 
to Figure 5A. 

Figure 6A is a longitudinal section of 
another embodiment of a multflayered tablet 
having a completely embedded preformed ele- 100 
ment of plastic mass, the figure showing the 
tablet 

Figure 6B is a cross section corresponding 
to Figure 6A. 

Figure 7 illustrates the manufacture of a 105 
multflayered tablet according to Figure 1, 
using a preformed disc of plastic mass. 

Figure 8 illustrates the manufacture of a 
multflayered tablet according to Figures 6A 
and 6B. ~ j[q 

Figure 9 illustrates the manufacture of a 
multflayered tablet according to Figures 5A 
and 5B. 

Figure 10 illustrates the manufacture of a 
multflayered tablet according to Figure 1 [15 
using a granulated plastic mass. 

Figure 11 shows the production of a multi- 
layered tablet from a granulate mixture and 

Figure 12 is a top plan view of the press 
drum of a multflayered pefletsing press for 120 
carrying out the process according to the 
invention, comprising an mterlayering device 
for interlayering preformed elments of plastic 
mass. 

Detailed description of the preferred embodir 125 
mentis 

In Figure 1, the reference numeral 1 indi- 
cates a first layer pressed from a non-plastic 
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tablet mass, 2 indicates a layer consisting of 
a preformed disc of plastic mass and 3 indi- 
cates a second layer pressed from non-plastic 
tablet mass, Mixed in with the tablet mass of 

5 layer 1 is a pharmaceutical composition 
which is incompatible with the pharmaceutical 
composition in layer 3 because it would de- 
compose on contact with it Layer 2 which 
extends over the entire cross-section of the 
10 tablet here serves also as separating layer and 
prevents contact between the two pharma- 
ceutical compositions and hence their decom- 
position. In Figure 2, the two layers 4 and 5 
consist of tablet mass and layer 6 of plastic 

15 mass. In Figure 3, the two layers 7 and 8 
consist of tablet mass and layer 9 of plastic 
mass. In Figure 4, layers ID and 11 consist 
of tablet mass and layers 12 and 13 of differ- 
ing plastic masses. The tablet shown in Figure 

20 4 can be manufactured by first producing the 
tablet half consisting of layers 11 and 13 and 
then, independently thereof, the tablet half 
consisting of layers 10 and 12. Both tablets 
halves can be produced on the same machine 

25 since both consist of a layer of tablet mass 
and a layer of plastic mass. The multiiayered 
tablet shown in Figure 4 is then obtained by 
Joining the two halves together. Hie various 
layers of tablet mass and various elements or 

30 layers of plastic mass of one and the same 
tablet may have different substances mixed in 
with them and/or be differently coloured. 
The tablets shown in Figures 1 to 4 are rota- 
uonally symmetrical in each case about the 

35 dash-dot axis indicated hi the Figure, in other 
words they are circular in cross-section. 

In the tablet shown m Figures 5A and B, 
the three layers 14, 15 and 16 consist of 
differing tablet masses. The middle layer 15 

40 is formed to have a conical concentric recess 
17 in which a conical preformed element 18 
of plastic mass was inserted before layer 14 
was pressed on it. The element 18 was placed 
into the recess 17 as a ball of plastic mass 

45 and pressed into the conical form illustrated 
in the drawing by the tablet mass of the upper 
layer 14 as this layer was pressed into posi- 
tion. 

In the tablet shown in Figures 6A and B, 

50 the two layers 19 and 20 consist of differing 
'tablet masses. Layer 19, which is the lower- 
most layer, is the first to be formed. It is 
provided with a conical surface 21 and a 
central recess 22 which does not extend right 

55 down, to the bottom 23. A preformed element 
24 of plastic mass is fitted into this recess 22 
before layer 20 is pressed on it, the under- 
surf ace 25 of the preformed element and part 
of its circumference 26 being thereby covered 

60 by the layer 19 while part of it protrudes 
from the recess 22. Layer 20 of sufficient 
thickness b then pressed on the surface so 
that element 24 is completely enclosed inside 
the tablet mass. The two tablets shown in 

65 Figures 5A, 5B, 6A and 6B are also axially 



symmetrical cylinders but die form of die 
tablets illustrated may be modified, for 
example they may be given a polygonal cross- 
section. 

The mululayered tablets according to 70 
Figure 1 to 6 are axially symmetrical to the 
particular axis of symmetry 70 to 75, being 
coated in the direction of the relevant axis 
of symmetry. 

The manufacture of a tablet according to 75 
Figure 1 is illustrated in Figure 7 where 
Figure 7A shows how the tablet mass 30 is 
dosed in such a quantity that ft is just suffi- 
cient for layer 1 to fill the mould 31 of the 
press. Figure 7B shows how in the next step 80 
the tablet mass is compressed by a force plug 
32 to form layer 1. When this has been done, 
a disc 2 cut out of a strip 34 of adhesive 
plastic mass by means of a punch 33 is placed 
on layer 1. The disc 2 is punched out to have 85 
the same circular cross-section as the opening 
of the die matrix 31, allowing for the neces- 
sary tolerances. In the next step shown in 
Figure 7D, a portion of tablet mass 35 just 
sufficient for producing layer 3 is poured 90 
over layer 1 and 2 which are now placed 
above one another, and the mass 35 is then 
compressed by a press 36 to form layer 3 as 
shown in Figure 7E, and at the same time 
layers 1, 2 and 3 are bonded together by the 95 
pressure applied. The bond between layers 1 
and 3 on the one hand and layer 2 on the 
other is promoted by the adhesiveness of the 
plastic mass. This enables substantially lower 
pressures to be applied for pressing with die 100 
press 36 than would be necessary for bonding 
together three layers pressed from powder. 
The pressure applied by the press 36 should 
be adjusted so that it is just sufficient to 
impart the necessary firmness without spread- 105 
ing out the layer 2. The dimensional stability 
of the preformed layer of plastic mass must 
be adjusted to the necessary pressure so that 
the layer will not be forced out of shape. Hie 
finished multilayered tablet is then expelled 1 10 
by an ejector stamp 37 as shown in Figure 
7F. 

The method of manufacturing the multi- 
layered tablet shown in Figure 8 is substan- 
tially the same as that described with reference 115 
to Figure 7 and the various operational steps 
illustrated in Figure 8 correspond to those 
illustrated above them in Figure 7. The main 
difference between the two manufacturing 
processes is that in the press die 38 which cor- 1 20 
responds to the press die 32, the contour of 
the end face 39 conforms to the desired sur- 
face 21 of the layer 19 and that the punch 
40 corresponding to the punch 33 cuts a 
smaller element out of the strip 41 of plastic 125 
mass to fit into the recess 22. 

According to Figure 9 illustrating the 
manufacture of a tablet shown in Figures 5A 
and B, the tablet mass 50 is introduced into 
the matrix 51 m a measured quantity just 130 
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sufficient to form layer 16, In the next step of 
the process illustrated in Figure 9B, the tablet 
mass is compressed by a force plug 52 to 
form layer la, and in the next following step 
layer 16 is ejected by an ejector stamp 61. 
Layer 16 has thus been produced in the same 
way as a single layered tablet and may there- 
fore be produced in a conventional pelletizing 
machine in exactly the same way as single 
layered tablets. Laver 16 is then transferred 
to a second pelletizing machine where it is 
introduced into the die matrix 53. A 
measured quantity of tablet mass 54 is then 
poured on it, (Figure 9E) and pressed into 
the form of layer 15 with conical recess 17, 
using a force plug 55 having a central conical 
projection 56. In the next step of the process 
(Figure 9G) the resulting two layered tablet 
consisting of layers 16 and 15 is ejected by 
the ejector stamp 57. The steps of the process 
illustrated in Figures 9D to 9G may be 
carried out in a conventional pelletiziDg 
machine for single layered tablets provided 
only that it is equipped with an additional 
feed mechanism and suitable adjustment of 
the operating cyde for feeding layer 16 
according to Figure 9D. 

The two layered tablet composed of layers 
15 and 16 is then introduced into the die 
matrix 58 of a third pelletizing machine with 
the conical recess 17 facing upwards. In the 
next phase of the cyde, element 18 is placed 
in this recess. The dement 18 is spherical at 
this stage and for ease of handling it is 
covered with a layer of gelatine not shown in 
the drawing. The element 18 in recess 17 
has exactly the same total volume as recess 
17. In the next stage of the process, a 
measured quantity of tablet mass for layer 14 
is introduced, and in the next following step 
(Figure 9K) this mass is compressed to form 
layer 14^ using a force plug 59 with smooth 
end face. Since dement 18 is of a kneadable 
consistency and easily deformed, it is pressed 
by this operation into the recess 17 so that 
it now completdy fills the recess, as shown in 
Figure 9K. When tins step of the process has 
been completed, the now finished multi- 
layered tablet is removed from the machine 
by an ejector stamp 60 as shown in Figure 
9L. Steps H to L may also be carried out in 
a conventional pelletizing machine for single 
layered tablets if two additional feed mech- 
anisms, namdy one for the two-layered tablet 
composed of layers 15 and 16 as shown in 
Figure 9H and one for supplying the element 
18 shown in Figure 1 are arranged in the 
front of the feed mechanism for the tablet 
mass according to Figure 9J. The pressing 
process illustrated in Figures 7B, 8B, 9B and 
9F is carried out at suffidendy high intensity 
to produce layers with sufficient hardness for 
further treatment. The press operation illus- 
trated in Figures 7E, 8E and 9K, in other 
words the last press operation, is carried out 



at a higher intensity so that the total tablet 
will be strong enough for use. 

Elements 24> 2, 6> 9, and 13 which also 
consist of plastic mass may also be covered 
with non-sticky or sealing material such as 70 
gelatine in the same way as ^em^t 18 before 
they are embedded in the substance of the 
tablet. Gelatine seals the ethereal oils of 
chewing gum from the remaining tablet sub- 
stance in the finished tablet and facilitates 75 
mechanical handling of the element of plastic 
mass before it is inserted in the tablet sub- 
stance. 

Before the dements of plastic mass arc 
inserted in the tablet, they are easiest to 80 
handle mec h an i ca l l y if they are round, for 
example if they are spherical or ellipsoidal, 
and the round form shown in Figure 9 is 
therefore preferably used as the starting form 
for the elements of plastic mass. 35 



The tablets may also be manufactured in 
two successive pelletizing machines accord- 
ing to Figures 7 and 8 in the same way as 
described with reference to Figure 9. In this 
case, steps A and B are carried out in the first 90 
pelletizing machine and steps C to F in the 
following pelletizing machine. Altemativdy, a 
pelletizing machine may be equipped to 
carry out all steps of the process illustrated 
in Figures 7 to 9. Figure 12 shows such a 95 
machine equipped for the stages shown in 
Figures 7 and 8. 

According to Figure 10 for manufacturing 
a multuayered tablet according to Figure 1 
sufficient of tablet mass 80 for the layer 1 is 100 
introduced into mould 81 (Figure 10A) and 
then compressed with punch die 82 to form 
layer 1 (Figure 10B). Sufficient granulated 
plastic mass 83 is then introduced to form 
layer 2. This granulated plastic mass is then 105 
mixed in a mixer 84, from where it passes to 
a cooling device 85 where, in a continuous 
process, it is cooled to a temperature at which 
the plastic mass is no longer plastic, but is 
instead breakable and therefore granulated, no 
This cooled plastic mass passes into the 
grinding apparatus 86 where it is granulated. 
As indicated by dotted line 87 the grinding 
apparatus 86 is cooled by the cooling device. 
In the same way and as indicated by dotted lis 
line 88 mould 81 can be cooled. 

From g rindin g apparatus 86 the mass passes 
into a heatable mixing apparatus 107 and 
from there the now pelletrzable plastic mass 
passes in the form of a flowable granulate into 120 
mould 81 (Figure IOC) where it is com- 
pressed to form layer 2, being simultaneously 
connected with layer 1 by pressing (Figure 
10D). Then tablet mass 89 for layer 3 is 
introduced (Figure 10E) and compressed to 125 
give layer 3 (Figure 10F) and is simul- 
taneously bonded to layer 2. Finally the 
finished three-layered tablet of Figure 10G 
is discharged. 
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For granulation purposes the chewing gum 
mass is cooled until it is granulated. Hie 
appropriate temperature for granulation varies 
from one chewing gum mass to the next, but 

5 is in the range —20 to +10°C 

The granulate of the plastic chewing gum 
mass is heated to about 18°C in the heatable 
mixing apparatus 107 to make ft easily 
peMetizahle. If the chewing gum granulate is 

10 cooler ft cannt be peUetized so welL In cer- 
tain circumstances, however, the chewing 
gum granulate at 18 °C is sticky and con- 
sequently not sufficiently fiowabk, hence It 
is coated with a lubricant. Suitable lubricants 

15 are e.g. pulverized stearic acid, pulverized 
hardened castor oil, pulverized polyglycd, 
pulverized tallow, pulverized paraffin whose 
melting point Is 50 to 52°C, pulverized metal 
soaps as magnesium stearate or a mixture of 

20 several of these substances. An adding device 
90 according to Figure 10 is used for adding 
these lubricants and passes a metered portion 
of lubricant into mixing apparatus 107 where 
it is mixed with the granulate formed. 

25 According to Figure 11 plastic chewing 
gum mass is mixed into mixer 94, from where 
ft passes to a cooling device 95 where it is 
cooled in a continuous process to — 10°C. 
The cooled and consequently no longer plastic 

30 mass, which has become breakable and there- 
for gran ula table, is passed into grinding 
apparatus 96, where it is granulated. The 
granulate passes Into the heated mmng 
apparatus 97 where it is heated to 18°C and 

35 mixed with lubricants from adding device 
100. On leaving mixer 97 the chew- 
ing gum granulate is flowable and 
peUetizable and passes into a mixer 98. 
Reference numeral 99 designates a store for 

40 non-plastic tablet mass in block form, granu- 
lated in grinding apparatus 101. The tablet 
mass granulate from grinding apparatus 101 
also passes into mixer 98. The two granulates 
are mixed in mixer 98 and pass portion wise 

45 into mould 102. Punch die 104 presses rach 
portion of granulate 103 into a multr zone 
tablet 105 (Figure 11B), which is then dis- 
charged according to Figure 11C. 
Figure 12 shows a top plan view of a press 

50 drum 47 having a total of 17 cylindrical press 
matrices corresponding to matrix 31 uni- 
formly distributed over Its circumference. 
The drum rotates stepwise at angular inter- 
vals from one matrix to the next in the direo 
55 tion of the arrow so that the marrf^ succes- 
sively enter into the range of action of dif- 
ferent tools. They first come under the action 
of a filling tool 48 by which they are filled 
with material according to Figure 7A or 8A, 
60 then under the action of the press tool 42 for 
pressing according to Figure 7B or 8B, then 
under the action of a punching tool 43 which 
contains a reserve of strips of plastic mass 
for carrying out the mterlayerrng operation 
65 according to Figure 7C or 8Q then under the 



action of a feed tool 44 for supplying the 
tablet mass according to Figure 7D or 8D, 
then under the action of a press toed 45 for 
carrying out the pressing operation according 
to Figure 7B or 8E and finally under the 70 
action of a ejector tool 46 for ejection accord- 
ing to Figure 7F or 8F. 

The multHayered tablets shown in Figures 
1 to 6 may in addition be provided with a 
covering (not shown). 75 

Some examples illustrating the chemical 
composition of multilayexed tablets according 
to the invention will now be given. In all 
these examples the pressure exerted during 
tablet manufacture is 1000 kg/cm 8 and the 80 
finished tablet weight is L5 g. In the three- 
layered tablets of the following examples each 
layer weighs 0.5 g. 

Example 1 

In a three-layered tablet according to 85 
Figure 1 the middle layer 2 of plastic mass 
contains the following constituents: 
1.75 parts by weight of chicle gum, 
05 parts by weight of paraffin, wax, 
0.06 parts by weight of tolu balsam, 90 
0.03 parts by weight of Peru balsam, 
0.03 parts by weight of alum, 
the outer hard layer 1 of the tablet mass con- 
tains: 

99.0 parts by weight of grape sugar and 95 
1.0 part by weight of the active mgredient 
quinine; 

all the other outer hard layer 3 of the tablet 
mass contains: 

98.0 parts by weight of grape sugar and 100 
2.0 parts by weight of the flavouring 

agent carameL 
This mululayered tablet is an anti-smoking 
tablet in which the plastic layer can be 
chewed as chewing gum long after the tablet 105 
has been taken in by the mouth while the 
alum in the tablet stimulates the flow of 
saliva which, as has been found by experience, 
reduces the craving for smoking. 



Example 2 no 
In a three-layered tablet according to Figure 

1 the middle layer 2 of plastic mass contains 

the following constituents: 
1.70 parts by weight of chicle gum, 
0.5 parts by weight of sugar H5 
0.5 parts by weight of paraffin, wax, 
0.06 parts by weight of tolu balsam, 
0.03 parts by weight of ipecacuanha, 
0.03 parts by weight of eucalyptus; 

one outer hard layer 1 of the tablet mass con- 120 

tains: 

50.0 parts by weight of grape sugar, 
48.0 parts by weight of sorbitol and 
1.0 part by weight of the active ingre- 
dient fennel oil; 125 
and the other outer layer 3 of the tablet mass 
contains: 
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50.0 parts by weight of grap 
48.0 parts by weight of sorbitol, 
1.0 part by weight of the active ingre- 
dient eucalyptus oil and 
5 1.0 part by weight of the active ingre- 
dient fennel oil 
This multflayered tablet is an antitussive 
in which the plastic layer continues to be able 
to be chewed as chewing gum long after the 
10 tablet has been taken in by mouth while the 
ipecacuanha and eucalyptus, as is well known, 
reduce coughing. 

Example 3 
Similar to Example 2 but with a plastic 

15 mass composed of the following constituents: 
1.80 parts by weight of chicle gum, 
0.15 parts by weight of sugar, 
0.02 parts by weight of paraffin wax, 
0.01 parts by weight of torn balsam, 

20 0.01 parts by weight of ipecacuanha, 
0.01 parts by weight of eucalyptus. 

Example 4 
Similar to Example 2 but with a plastic 
mass composed of the following constituents: 
25 1.00 parts by weight of chicle gum, 
0.75 parts by weight of sugar, 
0.20 parts by weight of paraffin wax, 
0.03 parts by weight of tolu balsam, 
0.01 parts by weight of ipecacuanha, 
30 0,01 parts by weight of eucalyptus. 

Example 5 
Similar to Example 2 except that 0.03 parts 
by weight of narcotine are mixed into the 
plastic mass instead of 0.03 parts by weight of 
35 ipecacuanha and 0.03 parts by weight of 
eucalyptus. This tablet is again an antitussive; 
In this case, the narcotine incorporated to 
have a retarded action continues to ease 
coughing for a long time. 

40 Example 6 

Plastic mass consisting of: 
1.75 parts by weight of chicle gum, 
0.48 parts by weight of paraffin wax, 
0.06 parts by weight of tolu balsam, 
45 0.03 parts by weight of Peru balsam and 
0.03 parts by weight of alum; 
is cooled to — 10 C C and granulated to a 
granulate size of 1 to 1.5 mm. The granulate 
is kept dry and heated to +18°C. The 
50 granulate is then mixed with 0.02 parts by 
weight of paraffin wax, comminuted to 30—50 
microns and thereby coated with solid paraffin 
wax, which serves as a lubricant. The granu- 
late made flowable by the paraffin wax coat- 
55 ing is pelletizable at +18°C and is introduced 
into a mould and pelletized with the chewing 
gum portion of a multi-zone tablet 

Examples 7 to 11 
As in Example 6, but using the plastic 
60 chewing gum masses in the compositions 



according to Examples 2 to 5, whereby in 
each case 0.02 parts by weight of paraffin was, 
are used as the lubricant 

Example 12 
Flowable and pelletizable granulate formed 65 
from the plastic chewing gum mass, produced 
according to Example 6 is mixed in a weight 
ratio of 1:1 with granulate from the tablet 
mass. This tablet mass consists of 99 parts 
by weight of grape sugar and 1 part by weight 70 
of quinine. The granulate is pelletized 

in a peHetizing mould to give multi-zone 



WHAT WE CLAIM IS:— 

1. A process for the manufacture of a 75 
pharmaceutical multi-zone tablet, wherein a* 
non-plastic tablet mass and a plastic chewing 
gum mass, at least one of the said masses con* 
pining a pharmaceutical active ingredient, are 
introduced into a tablet mould and are pressed 80 
into a joint tablet with. an appropriate punch 

die, whereby the said tablet has at least one 
hard zone comprising the tablet magg and at 
least one plastic zone comprising the chewing 
gum mass. " 35 

2. A process according to elaftn 1 3 wherein 
the chewing gum mass is hardened and made 
granula table by cooling, is then granulated and 
pressed as the granulate to form the plastic 
portion of the tablet. 90 

3. A process according to claim 2, wherein: 
the granulated chewing gum mass is made- 
pelletizable by heating and kept heated and 
flowable by mixing with non-toxic lubricant 
powder, being introduced into the tablet 95 
mould as a pelletizable, flowable granulated 
chewing gum mass, where it is pressed. 

4. A process according to claim 2, wherein 
the chewing gum granulate is mixed with the 
flowable non-plastic tablet mass and then 100 
pelletized, 

5. A process according to claim 3, wherein 
the chewing gum granulate is mixed with the 
flowable non-plastic tablet mass and then 
pelletized. 105 

6. A process according to claim 1, wherein 
the tablet mass and the chewing gum mass 
are pelletized, each being mdrvidually coated. 

7. A process according to claim 1, wherein 

a disc is punched out of a preformed strip 1 10 
comprising chewing gum mass and & pressed 
with the tablet mass to a tablet. 

8. A process according to claim 1, wherein 
the chewing gum mass is placed as a pre- 
formed element in a recess of a hard zone 115 
pressed from the tablet mass and which sur- 
rounds the underside and at least part of the 
periphery of the said element, the said chew- 
ing gum mass and the said tablet mass being 
pressed to a tablet 120 

9. A pharmaceutical multi-zone tablet, 
manufactured according to claim 1, wherein 
at least one zone is hard and comprises non- 



1 



1,484,832 



plastic tablet mass, wherein at least one zone 
is plastic and comprises plastic chewing gum 
mass and wherein at least one of these masses 
contains a pharmaceutical active ingredient 

5 10. A table according to claim 9, wherein 
all the zones are layers extending over the 
entire tablet cross-section and wherein at least 
two layers are hard and comprises the tablet 
mass, between which a plastic layer formed 

10 from the chewing gum mass is provided. 

11. A tablet according to claim 9, whereto 
a hard covering layer extending over the 
entire tablet cross-section is provided on each 
of the tablet faces and wherein between the 

IS same is provided a plastic layer of the chew- 
ing gum mass extending over only part of the 
tablet cross-section and which is surrounded 
on all sides by compressed hard tablet mass. 

12. A tablet according to claim 9, wherein 
20 it comprises a compressed mixture of chewing 

gum granulate and fbwable tablet mass. 

13. A tablet comprising a layer of a nor*- 



plastic pharmaceutical^ acceptable tablet mass 
and a layer of a chewable pharmaceutically 
acceptable mass, at least one of said masses 25 
containing a pharmaceutically active ingre- 
dient 

14. A tablet as claimed in claim 13 wherein 
both of said masses contain the same or dif- 
ferent pharmaceutically active ingredients 30 
whereby said ingredients) are released from 

the tablet at different rates. 

15. A tablet as claimed in claim 9 and sub- 
stantially as hereinbefore described. 

16. A tablettmg process as claimed in claim 35 
1 and substantially as hereinbefore des- 
cribed. 

W. H. BECK, GREENER & CO., 
Chartered Patent Agents, 
7, Stone Buildings, 

Lincoln's Inn, 
London, WC2A 3SZ, 
Agents for the Applicants. 
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